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155 (54) Title: PROCESS FOR PRODUCTION OF UV-CURABLE LIQUID POLYURETHANE RESIN 
^ (54) *^(D*^:UVSI^^««7K'J^U^>«Sga)Sifi^ 



^= (57) Abstract: A UV-curable liquid polyurethane resin which preferably has a viscosity (25°C) of 150,000 to l,000,000mPa s 
=== is produced by reacting (A) a polycarbonate diol and (B) a trifunctional alcohol with (C) a diisocyanate in the presence of (D) a 
= (meth)acrylate represented by the general formula: CH 2 =CRCO(OC n H 2n ) p R* or CH 2 =CRCO(OC m H 2m ) q OCOCH=CH 2 and (E) an 
alkylene glycol di(meth)acrylate wherein the alkylene group is substituted with lower alkyl to form a (meth)acrylate solution of a 
urethane oligomer, and adding (F) a hydroxyl-containing (meth)acrylate to the solution to conduct (meth)acrylation of the urethane 
oligomer at the ends. In the above process, (G) a photopolymerization initiator and (H) a hindered phenol antioxidant having a 
<*m^ molecular weight of 500 to 2000 are added before or after the (meth)acrylation. The obtained UV-curable liquid polyurethane resin 
permits efficient production of profile gaskets for HDD having high sealing performance by an automatic coating robot. 

§*(57)Hfcl: (A)tK'J*-7R*- (B)3tM7Jl,3-^fe<):tf(C)y^Vi/7^-h$, (D)-Aft5* 

O CH 2 =CRCO(OC n H2„)pR' *fcfi— «SCH 2 =CRCO(OC m H 2m ) q OCOCH=CH 2 -eSt5 *tt-5(> *)T? U U— Mb^&fcJ: 

^5 t/(E)T;i/+u>S^fi®T;u^;uS*t?M^**ifcT;u+L/>^u =i— jK&v(y *)7^ u Mb^iaa>??£T-e 
5 s«;*-frr#e>nfc^u^ d^— *)7* u u— higgle, (F)*ia^(>ai)7^ u u- h^jsanu 

O >3j-'J — (Z)^3S(^ 'J U— MbJ5l££m^ L < f*tta(25°C)^150,000-l,000,OOOmPa-sa) 

UVfiHbS»tt7KU^U*>19Bg$SJi-r^ 0 CCOfg. ^ L/* >;fM zrv-<B*fig(* *)7* 'J U- MbSJ£(&HlJ3; 

Ofcte&dli. (G)3fefi^H5&fflfc<fcl/(H)»^«5oo-20O0<Dt:>y- K?xy-;i^M<b[»itffl*<&ft]£;h,T\ uv 
^ ®1bM5att7KU^U^>«fli$»fiE$ii-*o ccouvSHbSJattTK'J^U^XSSgf*. i9r>-;M4(cgi;»rSJ&« 
^ (DHDDffl^x>r^ h^^gft^aTH^ h-e«i*a<®jft-r*ct$prtBi:-r«o 
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m m m 
wm<tmwtk# wis* i"®m<7>mm.%k 
5 mm&m 

SftoaKy htcjgffipl^-efe^, wmtfXfrv Y<Df&ffit'W*b LT^tdte 
10 KfJftfiW 

(AjgS^i^&^iMwY.OOO^O.OOOtf)? VflsT? V b*V > (B) 

tfCOftM^M^U 9 &<9 , 25°CT*^^^ 4 , 000-100, OOO-fe^TKTX-Cfc 
ZlS^'ry hm%&i&W^im£tlX&<9 (W096/10594£t$&) , ^(DtfK^y 

ttttffintfs' hT*^J^<SSi3ti-5^fe 1 bli|g$*lTVNS3O5(#0B2 0 0 1- 2 
2 5 3 9 2-5§-4f$L #112 0 03-10532 0-5§-<2M$h ^tL^fD^mX'^m. 

25 ft^(Dm\)mir*<ny h<D^Klte^fa#^fc5i:VN?L5 0 
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5 fafa2>*$£W<Dg&)n, (A)5H^4500~5000<£>jtfy # — /K 

(B)3tHttr/U3-/^,}:t>'(c) y v'T*- Hb£4fe&, (D)-fl£5£CH 2 =CRC0 
(0C n H 2n ) p R' (rrt\ Rf*7K^i!l^*fc«^^ST*$>«9, R' f**3?IB-?\ TA- 

-]&5£ch 2 =crco (ocjo ,ococr=ch 2 ( r. r. x\ Rtefrmm** tut* f/Ht-fc «9 . 

XfWTJ^U >&1M&Bjr A'*A'&VW9k £ tilt TA* ^^^1)= -/K7) v? ( y 

15 o,ooo~i,ooo,ooomPa- s ^uv^b^^y i)^y«iiit5:tiao 
ti^^tis, r<?>^ ^u^^y =^-<D:«(y *)ry y i/— MfcKJ&o 

zz.x% (y *)ry y w- y h^fckty y w- h«r«!*u 
20 ^ h h m&vmm &m? * v \ 

^?r(D)*5j;t^(E)fi5c^#^T-eSf&$itT^i/^^^-y =*v— c^(y ^)ry y 

(A)^W/Ky h-^t-^i Utd, 1, 4-y# — /K 1,6-^ 
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—^mt^®?^ -^civ^ =>^?m, Ti/t'^m. 7f7^yi, ^Mf-t 

5 ztf^— K 7 ji^yu^ n P^ai— /w^7— jK^— K 2- h y yW-4- h U/l^ — 

HOCC^OCOO^OH 

10 ^\ T/l^l^;*;— /tf^— MR' 0) 2 C0^T/^I/^i/y yMTOROH^Ooi^-T- 
H0(R0COO)„ROH 

500~5000, $f^b< f*1000~3000<D%(D^fflV>^tL-5 o ^tl£XT<Dft^m<Dh 

(B)^©3f UttT^n^i tt(i, 100-2000, & l£ L < «:122~ 

lOOOO^O^V^tk #J*Lf:f— flS5£ 

CH 3 CH 2 C {CH 2 C0CH 2 CH(CH 3 )] n 0H} 3 

25 (C)^W"^ y^>7^- Hk^t tTft, 4,4' -*?y 9 Is 

v 5 ^ yv^T^— h(MDi), Tjfy^ y 5/^mdi x h y uisi?^ y *st%— K by^c 
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y>T*— K by ^^y->7^- k p-7i=i/y^ ym- 
#{6< , 5fcKJ&J&#£ tx^^^fcfeic^ y ^r^- Yik&mt \^XM^X 

5 

r*tib<D(Ah (bK <c)3i*#tt, ^u^^^-y =r^-Sr^*$** COT% (A) 

^100m*lfP^ 9 (B)/&#^0. 5~10m4^P, 0* U< (i^Jl~8fi4$Px (Oj& 
^•^20~60S*IH5, $?^L<fi^]25~50M#f|ST*fco-C, NC0/0H^*lt^l. 01 

~2.oo, $gp*u< tel. 05—i. i2t>&s J:9*^*it"efflv^tt5 0 

10 ^40~120T\ 0* L < te^80~100 < CT**T:b*b5 £ V =t^—<Dmj$R 

n-Jr>7 ^-)VT 9 V h » 2-^ h^i/xf;P7 ^ U I — b > 2-7 a y dr^ai^-^ 

(y *)ry y b^kJEv^*L6„ z.tib<D(*?)T? y u—bit&Vote. v 
th\ $itz.mmm7km*i&T£itzk^?m%*tevx^z 0 rnbo(D)^ 

20 #f3, (A)^100S*lH5S9^10~200m*^, b< te3620~100fig;gB<£>#J 

* fc, (e) tfi/jwT jv* u ^mummr^^mxm^: £ axfcTvi^ u y 
/uov?(y *)xy y MbS^£ Lttt, #j;t{£i, 4-7* y /k 1, 
/v. 1, 8-^-^ ^ y-v 5 ^-— 1,9-y^yiy^-— /^(DrnmrnA 

25 ~12(DT^^rlx>-^y 3— /K^T/U^^^^^^ri^soMiT/Pdr/^T^ 

y^fcte^sm^tt/cT/w^i/^^y =i-/KDv?(y ^)ry y k #jxfc£2, 
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(A) J&#100fi*gB^ 9 ^l~20m*$15. b < te$j2~15S*g|5cDfim--e 

v>yt* N en^* v^-y =*v— <D&j&mzma-r%zbiziismx*&>z>o u^u*^ 

/UT^y U— K 2-t Kcidrv-m^/u^ y K 2-fc Ko^^o tVP7 
25 ^ y h^O#^*#100~400Ofc Kn^'>7M/W(^ *)T^ V hri*— 
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bteZo ^<D*.miktt(*?)T? V i — Mi, ^Lfc^i^v^y =r-v-* 
5 (DmSJ y i/T*— hmcMl-X, NC0/0H^*JtaS0. 01~0. 90 £ #<5 <fc 9 fcfJ^ 

^— 7tf7i;y|, ^ot°t7xyy^ T^hy^w^, 

10 ^✓'V-f yx-r/l/, ^VvVl^;* ^/V^— /K a-t Kodf->7/^ 

15 *fc, (H)^©t yy- K7*y— /wm^kBS-ih^Ji: bTfi, 0a*.rf^:^ 
^ y ^ y f/Wf h 9 * [3- (3, 5- ^37*f^M- 1 Kn^f^s —yW) !7° n 

h] % yVtf* [3-(3, 5- ^113^^-4- fc Kd^'>7x 

-/l^n t°^— H x HJ ^i^-W^^y C3-(3-^3y^-/W-5-^ f- 

;W4-t KD^>7xx/l/)7°ot 0 t^-h) ^^^•^*^500~2000CD'b<^^ffl 

—Jr. #^-*2oooju-b<a <Dfo s mvttf >mm t <Dmnmz.it u < , + 
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t&Vttf Wl"? ^mmn, 3j&$?(25 0 C) 5^150, 000~1, 000, 000mPa-s, u< tel 
10 70, 000—800, OOOmPa-sSr^pprS «fc 5 t-MJ£H£o -<^£ 5 *ttflE^©»Hir±* 

(D^i^^y =*v— tR«i:tt*R»jt?*>5(D)riG^(y *)t^ y Mfc£- 

15 (4)SJC£?tfe*3R*J"C*>S <D) rifcM* &)T9 y 1" — Mfr&«K7>«3g(«3g) 

B*^, ^J^f^X-Y-ZW^n^y h£IB^-C&)30~80 < C. $f*b<{*40~8 

ot:©ia«"e^jR«^(z>aE«±tj:sfc* mtvn (uv) mt+t- £ «j m^j& £ 
it, &v^^ioo~i8o^wii5^3S£i£i-:: tiaot, tfairyv&wtk* 

fcUfcSiftS, — ^^lOOO-lOOOOmJ/cm'cOTJ**, ^10©>M7!>MJKJ5^WI<7>flR 
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mmm i 

Jr— ;V(? =7 7 V ^--/H:-1015N ; ¥^5^*^1000) lOOgMM;, 

10 W*P^l(^T-*400) 1. 3glk 2-J^/W^v'A'T* y h93. 2^*3 J; 0*2-^ 

ff&Ufc^ 4,4' -^^^^/^^^^ y->T^— 1-31. 3$P(NC0/0H^*it 1.2). 
3rJQ;L. 80~100 < CT'605>r^^l/^^^ ; Sr ; fTV^ N ? is* y =f-e— ©7^ 

15 wO<t 5(-UT#btV^^ Wi?^y dt-?—T9 y h^(C v 2-t Kn^f 

h^C*f-r3^*JtNC0/0H 0. 5) s 1-fc Kn^fi'* a-s^v'yl/7x-/^ h ^2. 

xaKf B -</w^y ^^^1010)2. 5^5 Sr^px., 80~ioo'CT*60#Pfl?i^ v^-y 

^WJ2 

>vt7 y U" — h93.2gp$r^^, uv^tM^^y tuf^mmzmtc, 

25 Jfc&tf!) 1 
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v'/V-T^ V b4£88. lUi^ 2-Zf^-2-^J^-l,3-Zfuy<^i^^—^T 

a^^^tb^en^M u u-* w-y ^-©r^ y h^<Sr#fc 0 

5 i/xf/PT^ y h8.2gB, 1-t Kn^>^ P^i[-i//V7i^ h ^2. 3g& 

*5«ku«k Y? ^ ; —^mwsitmu t^x ; > * * 1010)2. 3n*imx.. 8 

0~100 < C-C60£fpg? U^^^-y dt-r—o&dQT * y — MLK/&&H*&u uvsss 
Jtlfc0»J2 

10 MMWlfc&^X, 2-^/V^^/VT^ y I/— h4£44.3lHSlC % 2-^^/W-2- 
jc^/W-1, 3-7 p a^>'v ? ^--/i'v ? T^ y bS£4.0&M*veh,3H5U * 1/ 

*/zc*5-)VT9 y b8. 0g& % 1-fc Kp n^^^7i=;I/^ h ^2. 0g|5 

15 *3<fctffc vy— K7x;- /\s%kmkP5±#\(<<^Jfs -/^ ^1010)2. 0$BSfAP^ % 8 

o~ioo < CT-6o^-r B T'7 v^-y ^—(omftr? y u— MbRjfc&ie&feu uvsi 

20 mmfttf Wis? V*MBE3r#;fc„ 
25 Jfctfc0lj5 
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itmm 6 

3131^14 : JIS K6253, JIS K625HH&1 
15 JZffifrlKm : JIS K62622HM 

20 &ti, umfcmmvttf v*?^* y«iA~i^^, ftm. 43mmo y x/v& 

SBBEUfcilMW&naKy h«rfflv\ eo'CieiM.L&^k, niffiffiioOkPa, ft&Hi£ 
g40n/#©|#TT% (70 X 100mm) T/l^ — >> A^(DEi2^Jll*HBnc?& 

oT, ^^r? h^^^»<^#:^®llJ^^^SJ;5(C^Lfc^ iff 
^fCBg#**8000mJ/cm 2 , Rl#tB#F^15^T'W^m^tt*3«t 1*150^ 7^fP^<D 
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2 1 2 3 4 5 6 



mm ABCDEFGH 

Z'gm'&.Tjv^—jv &>v) t£l> fc<9 'fc<9 £><9 M M 

10 *>9 &9 *>9 *>0 £>9 ^ib 

SMfcB&lhIM fc9 #>«9 fc<9 fcb (fc!9) *>!> 

40 48 35 38 38 39 32 33 
15 irr ^- & ' — $ — A % 15fcH£) 

(MPa) 0.65 1.50 0.48 0.73 0.44 0.60 0.53 0.39 

WMtf&WlS^- (%) 200 300 220 270 160 190 220 280 

®7fc^ (%) 0.30 0.31 0.30 0.32 0.31 0.31 0.52 0.33 

W$m*E.-H*m. 25 23 31 22 116 82 27 22 
20 (Mg/g) 

EEffifrtKM (%) 15 30 28 13 16 15 13 31 

2&C<Dm&& 40 55 11 150 40 40 5 40 
25 (X10 4 mPa-s) 

BtffittOJOXSft*) OAOXOOOO 
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mm&nmtiin &u &u ^ &l &u &l &<9 &u 

BWb«<o«i3iftt OOxOOOOx 

(mm) 1.2 1.3 0.9 1.6 1.2 1.2 0.7 1.2 

ifS (mm) 2.0 1.8 2.3 1.8 2.0 2.0 2.4 2.0 

E5£/#IJfc 0.60 0.72 0.39 0.88 0.60 0.60 0.29 0.60 



•Ctt, 25 < C^)^^40X10 4 mPa-s x 5tttH£OJ0X2«)CX ^W^<0?ft^ttJ& U 

tt^JRSSi:SH-S8lS^<O«dSJjft0. 5-3. 0mm. <7>i5 $ frffiO. 5~2. 

20 0mm-C, ftZ/mtt&O. 5~2. Om^^KffffiUJ^O^f^^ y K tft-fl-Ttttf 



WO 2004/090010 
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at # <d m m 

1 . (A) ^^#500~5000<D^ ]) % — if^— V /K (B) 3^m^T^=^ — /V*5 

ii;(c)^ y^-hft^ft*, (D) — $£^CCH 2 =CRC0 (0C„H 2n ) p R' (Cw-C. Rfi 

^r^X'h'O, nf*l~12, ptel~5CDg^-C'ifc5) * fdfcfc— ^^CH 2 =CRC0 (OC^J q 0 
C0CR=CH 2 (^C1T% Rte7Riiy^*fc{;i^^UST-fc^ mti2~12 % qtel~14<Dg 

15 m±M^mmvtc^ ? i^^y ^—vmsi* ^)t^dw HtRj&tm 

20 4 . (G))tfi'g-M^Jjo«tt) ? (H)^*500~2000<D fc i^— K7x/-/V|ift 

5. (B)jfc#<&3'g1SBtfeT/l':3— i* ]) *?-u— /^u/<^fca^:<DT/^U 
25 KfWBrtfetffcSlftjft^ 1 IBifeOUVa^bSlJft^sK y * X»HgO3»3tjfe 0 

6 . (B)^<^3'g-^T/^=— ca) y tf^— J> /WOOtt 
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9 20~60M*$POf J^"e, ri>oNC0/0H^4JtriSl. 01—2. 00 1 &<5fJ-£-Cffl^ 

9 . (D) ti&r<D (y *) 72 y Mfr&«W* (A) I$L&itDtf V t>— h A- 

10 y ? V«HIB0>®!3gtjfe, 

1 0. (E)^2, 2-5?ffi»7A'^l, 3-^n/< ?)T ? V U~- 

1 1. (E)fiJc^{S^T^^SSmryV^l/^i/y a-ZKO'^O ^)7^W 
— Mb^5ri s (A) y h /HOOfi*^ 9 l~20m*to 

20 13. (G)^03tm^^J*5^L^^ U?>-7* =^-100* 

«9o. i~ioaft«fBo#J^fflv^e>ns»*«iiBttouva!^a«EJKaKy ? 

14. (H)fifc5^©k>'^*-K7*y--/i/^^kB)&Jt*j*sfefifebfei>u^>'r^ y 
hxt-y =*v-iooM£im 9 o. i-ioS:«fp©s>i^-cfflv^ix«»*:qiiSB«i 

25 ©UVflHbSHfclKaK y * v * >mm(DWkm a 

15. ft*3fil?B4fe<0*fe-C^e>tb/t, 3te^(25X:) riH50, 000~1, 000, OOOmPa-s 
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10 «r<l*«fc-t-S^^y h<Z>«i&8s. 
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[2 004*8^1 9 0 (1 9.08. 0 4 > MVftASJI : UHif«ia>»«<D|BH 1 
W1 3-1 4l*MiE**tfc ; tta>n«a>nBI«Kfi«: L. (31) ] 



1. (fflPEfe) (A)^*500~5000O^U^-7K^-b^-/K (B)3-B^t£T 
,p a — /l^fc «fc TJ? (C) y «> T ^ — h & , (D) — j&5£CH 2 =CRCO (0C n H 2n ) p R' 

5 (::-e, R(i7K^^^^{*^^ST*fe«9 v r' (*tK^^ 7^3^^ 

CRC0(0C ffl Hj q 0C0CR=CH 2 (^r-C % RUTK^H^-^fcfi^^STffc?), mtt2~12 N 
10 (y *)Ty >J I/— h'fk^O^T-C^^iirT^btL^^ W^^y =f-e— co 
y * w * ^ttHfiOfilifi& 

2. (G)^m^M^J*3J:t^(H)^*500~2000(Ot K^/ — /V%kmt 
15 KJWW&SSaPLfcgK ? ^y ^v-o^(^ ^) ry y I/- MfcSJfrW 

6 . (B) &&<D3'gm&TJl> =« — (A) &ft<D# ]) # h /MOOMfi 
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U% 9 0. 5~10«ftg!5<Z)fiJ^T'^V^tb5iS*3Sl *fctt5lB«<OUVaflsSl«tt 

#y v\s9i/®m<Dmmk 0 

5 8. (c)j$#<dsm yvr*— h a^A) y#—tf*— hvo*-— /WOOSft 

gB^ 9 20~60S*gP(^SiJ^-C% a>oNCO/OH^*Jfc;oU. 01~2. 00 £ 45||^t?ffl V * . 

100m*lH5^ 9 10~200fift$UOfiJ^-CfflV> btbSft^ 1 tEM<Dumitwmfttf 
10 y ? I/* ^«fJ!BO»3tjSfeo 

— Mfc^#ia 5 (A)j&ft<D#y h v^-^ioom*^ 9 i~2om*g&<D 

1 2. (F)j*#<0;jc8fc£^r(* *)T* U h«lf;7^^U =*v— 
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